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1
DEVICE FOR DETECTING THE LOCATION
COORDINATES OF A PRESSURE POINT
WITHIN A SENSOR FIELD

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is the National Stage of PCT/AT2007/
000576 filed on Dec. 19,2007, which claims priority under 35
U.S.C. §119 of Austrian Application No. A 2090/2006 filed
on Dec. 19, 2006. The international application under PCT
article 21(2) was not published in English.

1. FIELD OF THE INVENTION

An apparatus for detecting the location coordinates of a
pressure point within a sensor field, having at least one elec-
tric resistance layer which is connected via electric connec-
tions at the edge to a measurement and evaluation circuit.

2. DESCRIPTION OF THE PRIOR ART

Apparatuses for detecting a pressure point within a prede-
termined sensor field are used for various applications, in the
form of touchscreens for example. In the case of resistive
touchscreens, the fact is made use of that in the case of an
electric resistance layer to which an electric direct voltage is
applied at two mutually opposite edges, the voltage that can
be tapped at a point between the two edges depends on the
distance of the tapping point from the edges applied to the
voltage. If therefore an electric contact is produced by a
pressure-induced bending of the resistance layer in the pres-
sure-point region via a layer arranged at a small distance from
the resistance layer, this electric contact can be used to evalu-
ate the voltage prevailing in the pressure point as a measure
for the distance of the pressure point from the edges of the
resistance layer applied to the voltage. The resistance layer to
which the direct voltage is applied forms a potential divider
with the electric contact in the region of the pressure point. In
order to determine the distance coordinates of the pressure
point in a second axis, a resistance layer is to be applied to a
direct voltage in this axial direction, so that the location
coordinates of the pressure point are obtained from two mea-
surements, with both layers each being able to represent one
resistance layer for measuring the location coordinates in one
axis. It is also possible to provide only one resistance layer
with a conductive layer for tapping the voltage. In this case,
the resistance layer is to be applied in an alternating manner to
the direct voltages in the direction of the two axes. It is
especially disadvantageous in these known resistive touch-
screens that they mandatorily require an electric direct volt-
age supply for their functioning. Moreover, a glass pane is
usually provided as a carrier, causing rigid sensor fields.

SUMMARY OF THE INVENTION

The invention is thus based on the object of providing an
apparatus for detecting the location coordinates of a pressure
point within a sensor field in such a way that a comparatively
simple arrangement can be ensured on the one hand and an
independence from external voltage sources can be achieved
on the other hand.

Based on an apparatus of the kind mentioned above, this
object is achieved by the invention in such a way that the
electric resistance layer which is provided with at least three
electric connections is applied to a ferroic layer made of an
internally charged cellular polymer.
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The invention is based on the idea of providing the electric
charge which is required for the determination of the location
of the pressure point within the sensor field by piezo effects
when the sensor field is locally subjected to a pressure load, so
that the occurring charge can be discharged along a resistance
layer. The current thus caused can be measured via electric
connections, which current depends on the electric resistance
of'the resistance layer between the pressure point correspond-
ing to the charge source and the respectively electric connec-
tion, and thus from the distance of the pressure point from the
respective connection. In order to compensate the depen-
dence of the produced charge and thus the current from the
applied pressure, at least three electric connections must be
provided.

The piezoelectric effects required for providing respective
charges are advantageously enabled by a ferroic layer, which
means a material whose symmetry can be changed by tem-
perature or pressure, as is utilized in ferroelectric and/or
ferromagnetic components. Flexible layers with quasi ferro-
electric properties are obtained when cellular polymers are
charged permanently internally by microplasma discharges.
Especially foamed non-polar polymers which are excellent
insulators are especially suitable for such charges. The pre-
condition for internal charging is an ionization of the gas in
the cellular cavities, so that free charge carriers in the form of
electrons and ions are present. Piezoelectric effects can be
determined in addition to effects comparable to ferroelectric
properties in an external electric field, which occurs as aresult
of the different elastic properties of the gas in the cavities of
the cellular polymer and the polymer itself. This leads to very
low dynamic piezoelectric coefficients d;, of 250 pC/N for
example, so that the electric voltages caused by the shearing
forces can often be neglected, which is of relevance in con-
nection with a bending of the ferroic layer because charge
effects through a bending deformation of the flexible cellular
polymers can remain unconsidered in the determination of
location coordinates of a pressure point. Since the electric
resistance layer is applied to the ferroic layer, the charge
caused by a pressure load of the ferroic layeris discharged via
the resistance layer to the connections. A distinct determina-
tion of location of the pressure point is possible through the
ratio of the measured discharge currents via a connected
measurement and evaluation circuit. If more connections of
the resistance layer are provided than are required for distinct
determination of location, it is also possible to detect several
pressure points, which is relevant for a number of applica-
tions.

Especially advantageous constructional conditions are
obtained when the ferroic layer is arranged in a capacitive
structure between two cover layers, of which one forms the
electric resistance layer and the other an electrically conduc-
tive layer, so that distinct voltage conditions are obtained
between the cover layers during the occurrence of a charge.

Ferroic layers made of an internally charged cellular poly-
mer are not transparent. This does not play a role in connec-
tion with display fields to be provided when the ferroic layer
provided with the electric resistance layer forms a carrier for
the display field, which can comprise light-emitting, organic
diodes, as is known. It needs merely to be ensured that a
sufficient pressure load of the ferroic layer by the applied
display field is ensured. As a result of the flexibility of the
ferroic layer, a bending deformation of the ferroic layer pro-
vided with the display field can be ensured. It merely needs to
be ensured that there is a respective flexibility of the display
field.

BRIEF DESCRIPTION OF THE DRAWINGS

The subject matter of the invention is shown by way of
example in the drawings, wherein:
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FIG. 1 shows an apparatus in accordance with the invention
for detecting the location coordinates of a pressure point
within a sensor field in a schematic cross-sectional view, and

FIG. 2 shows this apparatus in a schematic top view.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The illustrated apparatus for detecting the location coordi-
nates of a pressure point comprises a ferroic layer 1 made of
an internally charged cellular polymer between two cover
layers, of which the one forms an electric resistance layer 2,
whereas the other represents an electrically conductive layer
3. The electric resistance layer 2 is provided with electric
connections 4 at the edge, through which the apparatus is
connected with a measurement and evaluation circuit 5 which
comprises separately shown current measuring devices 6 in
the region of each connection 4. When the ferroic layer 1 is
locally subjected to pressure, as is illustrated in FIG. 1 by
force 7, then this pressure will cause a charge as a result of the
piezoelectric properties of the ferroic layer 1 and thus a
respective voltage between the resistance layer 2 and the
conductive layer 3. This charge is discharged via the connec-
tions 4 through the resistance layer 2, with the measured
discharge currents being evaluated in the measurement and
evaluation circuit 5 for determining the location coordinates
of the pressure point 8. As is shown in the equivalent circuit
diagram indicated in FIG. 2 with the dot-dash line, the resis-
tance layer 2 represents ohmic resistors R, R,, R; and R,
between the pressure point 8 and the connections 4, which
resistors co-determine the magnitude of the discharge cur-
rents discharged via the connections 4, so that with the pro-
portion in magnitude of the measured currents it is possible to
draw conclusions of the resistance conditions and thus the
distance of the pressure point 8 from the connections 4. The
location coordinates of the pressure point 8 can be made
available via an output 9 of the measurement and evaluation
circuit 5 without requiring an external voltage source. More-
over, the ferroic layer 1 made of a cellular polymer is flexible,
so that the sensor field for the detection of the location coor-
dinates of a pressure point, which field is determined by the
resistance layer 2, can be subjected to a bending deformation.
This bending deformation does not have a disadvantageous
effect on the result of the measurement due to the low piezo-
electric coefficient d;; .

In order to enable connecting the display field with the
sensor field, the ferroic layer 1 with the resistance layer 2 must
act as a carrier for such a display field because the ferroic
layer 1 made of a cellular polymer is opaque. FIG. 1 shows
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such an additional display field with a dot-dash line and is
provided with reference numeral 10.

The invention claimed is:

1. An apparatus for detecting location coordinates of a
pressure point within a sensor field, the apparatus having:

a measurement and evaluation circuit;

at least one electric resistance layer having an edge and at

least three electric connections at the edge and con-
nected via the at least three electric connections to the
measurement and evaluation circuit,

an internally-charged cellular polymer; and

an electrically conductive layer;

wherein the at least one electric resistance layer is applied

directly to a first side of the internally-charged cellular
polymer so that the at least one electric resistance layer
forms a first cover layer;
wherein the electrically conductive layer is applied directly
to a second side of the internally-charged cellular poly-
mer so that the electrically conductive layer forms a
second cover layer, the second side being opposite from
the first side;
wherein a pressure load on the internally-charged cellular
polymer at a pressure point causes a charge from the
internally-charged cellular polymer to be discharged as
currents along the at least one electrical resistance layer;

wherein the measurement and evaluation circuit comprises
a respective current measuring device in the region of
each electric connection so that the location coordinates
of any pressure point within the at least one electric
resistance layer can be calculated using a ratio of the
respective currents at the at least three electric connec-
tions;

wherein the internally-charged cellular polymer is continu-

ous,
wherein the at least one electric resistance layer is applied
to the internally-charged cellular polymer to be disposed
continuously on the internally-charged cellular polymer
such that the sensor field is formed to be continuous; and

wherein a voltage condition occurs between the first cover
layer and the second cover layer during the occurrence
of the charge at the pressure point.

2. The apparatus according to claim 1, further comprising
a flexible display field applied to the at least one electric
resistance layer, and

wherein the at least one electric resistance layer and the

internally-charged cellular polymer form a flexible car-
rier for the flexible display field.

#* #* #* #* #*



